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SCTEMCE AND TaCHHICAL PROGRESS IN USSR NATIONAL ECONOMY

Planovo, tvo I. Artobolevskiy
Moscov, Jan 1

The most important trend in USSR technological progress is the mechaniza-
tion of heavy and time-consuming labor, as well as the autamation (avtomatiz-
atsiya) of operation and control. Mechanization liberates the individual from
heavy physical labor, increases worker productivity, speeds up and makes ;.oduc-
tion easier. Automation completes the process of mechanization. Most procuc-
tion processes are now so caaplex and require so much greater adherence to sys-
tem that the individusl is no longer able to maintain watch over the nmumercus
control devices and take the proapt. steps vhich ensure the normal rate of these
processes. Here automation comes to the aid of the worker. Untiring mechan-
ises operating at high speed and precision control the most complicates proc-
esses; and in the event of deviation from a given process, they exert their
effect on the producing agyregate, maintaining the required process {speed, pres-
sure, and temperature). The individual merely supervises the proper operation
of the mechanise. Autamation changes the nature of labor; the work of the or-
dinary laborer becomes like that of the engineer and technical worker.

In the first place automation promotes tbe uninterrupted grovth of heavy
industry. 1In the power systems, hydroelectric stations and a mmber of the
processes in thermal electric stations bave been automated. Telesechanjical
equipment ensures control and direction of objects over tens and hundreds of
kilometers. In metallurgy the autamation of blast and open-hearth furmaces,
as vell as rolling mills, has significantly improved their operation and
greatly increased their productivity. The most rigorous calculations show that
autamation of metallurgical aggregates results in a T- to l0-percent increase
in productivity and a 6-percent saving of fuel.

In the textile industry a mumber of spinning, weaving, and manufacturing
processes have been antomated. “Artificial climate™ equipment has been created
and incorporated in the food industry and light mamufacturing. Automatic sig-
pal and bloc systems bave increasedthe traffic bandling capacity of railroads
and ensured safety of movemcnt.

Several dozen types of semiautomatic and autoeatic machine tools are po-
table for their high productivity. For example, modern automatic die-forging
machine tools (shtaapoval'nyye stanki-avtomnty) perform up to 300 operations
per mimute. These include placement of the part to be stamped wunder the die,
the actual stamping thereof, and removal of the part. Various multipositional
machine tools perform several different operations in metal working (drilling,

milling, and planing) at extremely high speed.

Automation yields significant results in a number of branches of technol-
OgY; hovever, its development is not measuring up to the pne~ds of the nationmal
economy, and in individual instances to practices abroad. In most cases [So-
viet] automation has been only partial, i.e., it has been of a kind which in-
volves individual aggregates that are frequently not interconnected. The best
results are attained in the case of complex mechanization and automation, in
which there is a total reconstruction of al) technology, and in vhich a conver-
sion to & continuous-flow process is effected. Wwith mechanization of auxfliary
operations, i.e., conversion to autamtic flow lines, autamated shops, ard au-

tamted plants.
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As theoretical calculations which confirm actual practice have shown, the ;
creation of automated continucus-flow processes with the mechanization of pri- il ]
mary and auxdiliary operations mekes possible coordinated cperation of aggre- .
gates, dispenses with the need for practically all service persomnel, increases

worker productivity to five to ten times the former level, reduces the require- {,!{.
ments for floor space by one half to two thirds, and considerably reduces capi- Y o
tal outlays. ‘b i
.
Complex automatfon has taken place in several departments of mechin: Huild- Y .
ing plants, mctal enterprises, nd petroleun processing operations, as well as 3 i
in the chemical, paper, food, and other industries. ? :

There is an imminent need for working out systems of automation for stapd-
ard (tipovyye) aggrepates, especially for the most basic lines of producticn,
and for creating standard (tipovyye) automated plants. The expericnce of such
agpregates and plants will make possible a2 large-scale transition to thc con-
siruction of automated plants in various branches of industry.

The irmediate task of scholars is to work out a systcm of autozation that
4111 pake it possible to turn out basic industrial goods i» camplex automated
factories, plants, mines, and electric pover stations, in which the role of the
wor¥er will be reduced to supervision of actomated mechanisas. Power, irri-
tion, trensport » and other ranified camplexes which combine several cnterprises
«nl installations will be controlled ami directed by telemochanical peans. Au-
tomntic computors will be able to select the best from anong all systems api 4o
wintain thot system pot only within the individual ecterprise but the system
15 2 vhole.

[ To carry out this assigment, scholars must work out more rapildly en? in
greater depth the theoretical foumdations of autcmmtion and telemechanics.
They must develop a theory of automatic regulation apd methods of codel-build-
ing (modelirovaniye), with the ultimate goal of creating a systerm of automatic
direction (unravleniyc) of individual agprceptes and intricate casplexes which
opcrate with precision and at high speed. The vorking out of provlems in the
thuory of telmetering (ieleizmereniye) and teledirectior (teleupravleniye) is ;
no less important.

Yhere coaplex pechenization is undertaken, the diversitr cf the cbjects
under control requires a trunsition from laboratory methods which are some-
tines based on the subjective feelings of the operator himself to cbjective
pethods of automitic control that muke use of the modern achicvements of phys-
ies und radiotechnology. As an cxample of this it is possible to cite con-
trol over the level of molten nct:l in a furnace or bucket by means of clec-
tvozagnetic or ulirasonic radistion. Apparatus of high quality is being N
produced in Soviet plants. However, in many instances it 15 complicated apd '
cxpensive and requires the use of scarce (defitsitnyye) materials. To have
cxtensive developrent, automatic apparatus wust be simple, inexpensive, and
suitable for mass production.

Application of semiconductors, magnetic materials, contactless systems 2
amd the most recent achievesments of electronics will make it possible to create
new, high-speed components for autcmation and telemechanics. Al of this de-
mands serious scientific research and engineering. Development of production
on the basis of scientilically founded and experimentally verified automation
ensures the utmost growth of labor productivity, leads to an unimaginable de-
velopment of socialist techoology, and promotes a great increase in the wel-
fare and culture of Soviet workers.
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Electrification is the most important basis of tecknical progress. During
f-l_le Fifth Five-Year Plan, construction vas started on several hydroelectric sta-
tions, representing the last word in technology. These projects included the
Tsimlyanskaya, Giumishskaya, Verkne-Svirskaya, Mingechaurskaya, and the first-
¢lass Kamskoy, Kakhovskoy, Gor'kovskoy, and Kuibeshevskoy stations, and also the
Mironovsknya, Slavyanskaya, Y¥uzhno-Kuzbasskaya, and Cerepetskaya thermal sta-
tions. Construction of the Stalingrad, Irkutsk, and Bratskaya (on the Angara
River) is being pushed at high speed. A large mmber of thermal electric sta-
tions have been built.

In the Sixth Five-Year Plan period, annual production of electric pow.-.
vill rise to 320 billion kilowatt-hours. Efficient production and use of such
a large amount of electricity requires the creation of power systems and high-
voltage networks. Soviet scholars must solve a pumber of scientific and tech-
nical problems relating to efficient and economicsl transmission of large blocs
of electric power in terms of billions of kilowatt-hours over distances of 1,000
kilometers and more.

The substantial increase in electric pover resources makes possiple the dc-
velopment of many processes, such as ferrous and nonferrous electrometallurgy and
alloying, as well as the electrospark, anodemechanical, and electrochemical metal
pProcessing, nuclear reaction, and the use of this energy for peaceful purposes.
Electricity vill penetrate more deerly into industry, sgriculture, and into the
very existence of the Soviet people.

The January Plenum of the Central Committee CPSU emphasized that extensive
rechanization and electrification of agriculture will ease the work of farm la-
bor, increase its productivity, and reduce costs. Bxperiepnce in the use of elec-
trified machinery made in the USSR shows the technical and economic desirability
of a wide use of electric power in agriculture, and the possibility of creating
electrified MTS. Complex electrification of farming operations and livestock
production on the basis of systems of electrified machinery and advanced Soviet
agronotyy is now in prospect. :

Soviet scholars must develop a system of electrified machinery for basic
farming operations and livestock production. They must conduct a thorough study
of the relationship betwveen epergetics and agricultural techniques. Technical
zethods for mechanizing labor-consuming processes which are most suited to the
natural conditions of particular regions must be worked out.

A number of specific tasks arise in the area of field machinery. Auto-
matic and multimotored drives in complex machines (such as combines, transplant-
ers, uand cotton harvesters) should be used extensively. later, the second prob-
1em, chat of improving labor organization and individual operating techniques,
must be solved.

At the same time that work is being done on the nev system of electrified
machinery, improvement of existing electric tractor designs should continue. It
should be stated frankly that this work has been stymied without justification.
This state of affairs should be ended immediately, in order to make possible the
level of research and engineering vhich would enable electric tractors and elec-
tric combines to be produced on a large scale.

The working out of a scientific, technical, and economic basis for the use
of power resources and the supply of rural areas with electricity are also among
the immediate tasks. In addition, an ~fficiemt way should be found for uniting
pover supplied from the great power systems with local power development.
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